





















https://doUltrasound-Guided Suture Tape Augmentation and
Stabilization of the Medial Collateral LigamentAlan M. Hirahara, M.D., F.R.C.S.C., Gordon Mackay, M.D., F.R.C.S.(Orth), F.F.S.E.M.(UK),
and Wyatt J. Andersen, A.T.C.Abstract: Management of medial collateral ligament (MCL) injuries usually consists of time and conservative manage-
ment; however, patients are typically immobilized and need extensive time to return to sport. Although the MCL has been
shown to have the ability to heal given time, surgical management is still sometimes needed to provide stability to the
knee. Operative techniques vary in methodology, but are typically highly invasive and technically demanding. In the
event of multiligamentous or severe injuries, reinforcing the MCL with an ultrahigh-strength, 2-mm-wide suture tape
allows for early functional rehabilitation, permitting the native MCL tissue to heal and avoiding late reconstructions. This
technical report details an ultrasound-guided technique for the percutaneous suture tape augmentation and stabilization
of the MCL with or without repair. Ultrasound allows for anatomic percutaneous placement of the sockets, as opposed to
landmark palpation guidance that has proven to be unreliable. This is a simple, quick procedure that provides instant
stability to the MCL with or without operating on the ligament itself, allowing patients to return to activity faster with the
reduced risk of reinjury due to less muscle atrophy and loss of function.nitial management of medial collateral ligamentI(MCL) injury is typically conservative, requiring
extensive time and immobilization to allow for healing.
For patients needing to return to activity or sport
quickly, this can be unacceptable. Surgical management
is considered appropriate after failure of nonoperative
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Arthroscopy Techniques, Vol 7, No 3demanding. Operative techniques range from repairs to
single or double bundle reconstructions using auto- or
allografts of the semitendinosus, gracilis, tibialis ante-
rior, and Achilles tendons.1-10 Both courses of
treatment have produced good results.11-13
A review of the literature demonstrates a need for a
technically easy, minimally invasive surgery to establish
stability of the MCL complex. As opposed to most
operative procedures that use unreliable landmark
palpation to guide anchor placement, this technique
uses diagnostic ultrasound to establish the anatomy of
the MCL. This Technical Note details an easy, repro-
ducible method of providing instant stability to the MCL
with or without repair by using an ultrahigh-strength
suture tape augmentation and stabilization, the Inter-




The patient is brought to the operating room and
placed supine under general anesthesia. A diagnostic
arthroscopy can be performed initially if internal
derangement is suspected. The knee is brought to 30
ﬂexion and placed in neutral rotation. Instability testing
and ultrasound evaluation are performed to evaluate
the MCL.(March), 2018: pp e205-e210 e205
Table 1. Pearls/Pitfalls
Pearls Pitfalls
Use ultrasound to identify the anatomic location of the prospective femoral
and tibial anchor sites
Inability to correctly identify anatomy may result in
improper anchor placement
Use a spinal needle to mark the location of the tibial socket while passing
FiberTape
Must use FiberTape as opposed to FiberWire sutures
Create a plane between 2 incisions with a 90 hemostat
Use the looped end of the FiberWire suture to pass FiberTape
e206 A. M. HIRAHARA ET AL.Femoral Anchor Placement
Diagnostic ultrasound (FUJIFILM SonoSite, Bothell,
WA) is used to identify the anatomic locations of the
femoral and tibial attachments of the MCL (Video 1). At
the tibial aspect, both the superﬁcial and deep aspects of
the MCL should be identiﬁed. When the femoral
attachment site has been found, it should be centered
on the midline of the ultrasound transducer (Table 1).
A spinal needle is inserted out-of-plane at the center
point under the transducer (Fig 1). A small, percuta-
neous incision is made at the base of the spinal needle
down to the bone. A drill sleeve is exchanged for the
spinal needle to act as a guide for drilling of the socket
(Fig 2). A socket is drilled using a 4.5-mm drill bit.
A FiberTape (Arthrex, Naples, FL) is preload to a
4.75-mm BioComposite Vented SwiveLock (Arthrex).
The anchor is placed and ﬁxed into the drilled socket
(Fig 3). A Kelly clamp is used to ensure that the anchor
is ﬂush with the bone (Fig 4). The FiberWire eyelet
sutures can be removed from the anchor, while the
FiberTape (Arthrex) remains unless repair at the
femoral attachment is planned; then the FiberWire is
retained.
Tibial Anchor Placement
Once the femoral anchor is placed, diagnostic ultra-
sound is used to identify the tibial attachment. TheFig 1. (A) With the patient placed in a supine position, the right kn
ligament (MCL) (dashed arrows) and the prospective site of the
(NOTE. The green line is the midline function on the ultrasound
ultrasound transducer.) (B) With the patient placed in a supine pos
spinal needle (solid black arrow) is seen being placed at the femora
with the ultrasound view. The spinal needle acts as a guide for ainsertion is centered on the ultrasound transducer, and
a spinal needle is introduced out-of-plane to the desired
ﬁxation point (Fig 5). A percutaneous incision is made
at the site of the spinal needle. A drill sleeve replaces
the spinal needle, and the socket is created, using a
4.5-mm drill bit. A spinal needle is then placed into the
socket to act as a marker for its location (Fig 6). A 90
hemostat is used to establish a plane between the
femoral and tibial incisions. The looped end of a
FiberWire suture is passed through the tibial incision to
the femoral site with the aid of the hemostat (Fig 7).
The free end of the FiberTape is passed through the
FiberWire loop, and passed through to the tibial site.
The FiberTape is attached to a second 4.75-mm Bio-
Composite Vented SwiveLock (Fig 8). The leg is veriﬁed
to be at 30 of ﬂexion and neutral rotation. The spinal
needle is removed, and the anchor is placed and ﬁxed
into the tibial socket. Full range of motion (ROM) and
isometry can be veriﬁed before fully inserting the
anchor. Once again, a Kelly clamp is used to ensure that
the anchor is fully seated to the bone. The anchor can
be measured at the laser line. At this point, the Fiber-
Wire eyelet sutures can be removed from the incisions,
unless repair at the tibial attachment is desired, in
which case the FiberWire would be retained. The
remaining FiberTape is cut (Fig 9). This completes the
suture tape augmentation and stabilizationee at 30 ﬂexion, and at neutral rotation, the medial collateral
femoral anchor (solid arrow) are identiﬁed on ultrasound.
machine. The green dot corresponds to the orientation of the
ition, the right knee at 30 ﬂexion, and at neutral rotation, the
l attachment of the MCL from an exterior view, corresponding
natomic socket placement and eventual anchor ﬁxation.
Fig 2. With the patient placed in a supine position, the right
knee at 30 ﬂexion, and at neutral rotation, the femoral
socket is seen being drilled (solid black arrow) from an
exterior view.
Fig 4. With the patient placed in a supine position, the right
knee at 30 ﬂexion, and at neutral rotation, the BioComposite
Vented SwiveLock (asterisk) and a Kelly clamp (solid black
arrow) can be seen from an exterior view. The Kelly clamp is
used to ensure that the anchor is fully seated to the bone.
ULTRASOUND-GUIDED SUTURE TAPE AUGMENTATION OF MCL e207(InternalBrace, Arthrex) of the MCL. Diagnostic ultra-
sound can be used to conﬁrm the location of the
anchors and the presence of the InternalBrace
construct.
Repair of the MCL
Using diagnostic ultrasound to identify the location of
the tear of the MCL from either the femoral or tibial
attachment, the MCL tear can be repaired at the same
time as the stabilization construct. The same technique
described above can be used with the FiberWire eyelet
suture retained in the SwiveLock anchor at the corre-
sponding side of the tear location (i.e., femoral or tibial
side). This suture is then attached to the torn end of the
ligament using a Scorpion Suture Passer (Arthrex) and
tied down to the anchor. This completes the repair of
the MCL.
Rehabilitation
Rehabilitation following MCL suture tape augmen-
tation and stabilization has changed considerably fromFig 3. With the patient placed in a supine position, the right
knee at 30 ﬂexion, and at neutral rotation, a BioComposite
Vented SwiveLock (asterisk) can be seen being ﬁxed into the
femoral socket from an exterior view. The FiberTape (solid
black arrow) attached to the BioComposite Vented SwiveLock
will be passed to the tibial site.traditional operative MCL protocols. Because of the
augmentation and stabilization, we can begin rehabili-
tation earlier with a focus on passive ROM. There is no
longer a need for a knee immobilizer or crutches. The
procedure allows for early weight bearing as tolerated
and up to 90 of knee ﬂexion within the ﬁrst 4 to 7 days
with full passive ROM by 4 weeks. Crutches are not
needed if gait mechanics are adequate. Early physical
therapy consists of passive and active ROM as well as
closed chain strengthening in the pain-free range.
Therapy plays a critical role in proper mechanics and
graded supervised activities helping to decrease fear
avoidance behaviors seen in knee surgeries. During the
strengthening phase, loading is progressive, but deep
knee squats are avoided to allow the MCL to heal. Over
the next 1 to 3 months, the patient progresses to full
strength, lifting, and normal daily activities, but lateral
movements are limited as the construct matures and
integrates. Return to sports and heavy lifting activities
are achieved by 3 to 4 months. Once the patient has
met all of the strength, ROM, and functional outcome
measures, no brace will be required for return to sport.
Discussion
The InternalBrace is an ultrahigh-strength suture tape
augmentation and stabilization to the MCL that is
designed to provide instant medial stability to the knee.
Lubowitz et al.6 have described an open repair tech-
nique of the MCL and posteromedial corner with an
InternalBrace noting its potential ability to protect
patients from secondary injury and to act as a secondary
stabilizer. This technique is described with and without
repair of the MCL and can be employed in conjunction
with reconstructions to allow for healing. The suture
tape augmentation and stabilization is appropriate not
only for the MCL, but for other ligamentous and
tendinous procedures as well.14-18 Although most
methods addressing the MCL are performed as an
Fig 5. (A) With the patient placed in a supine position, the right knee at 30 ﬂexion, and at neutral rotation, the medial collateral
ligament (dashed white arrows) and the prospective site for the tibial anchor (solid white arrow) are identiﬁed. (NOTE. The green
line is the midline function on the ultrasound machine. The green dot corresponds to the orientation of the ultrasound trans-
ducer.) (B) With the patient placed in a supine position, the right knee at 30 ﬂexion, and at neutral rotation, the spinal needle
(solid black arrow) is seen being placed at the site for the tibial anchor from an exterior view, corresponding with the ultrasound
view. The spinal needle acts as a guide for anatomic socket placement and eventual anchor ﬁxation.
e208 A. M. HIRAHARA ET AL.open procedure, this technique only creates 2 small,
percutaneous incisions (Table 2).
The MCL complex is known to be the primary static
stabilizer of the medial knee against valgus and
rotational loads.12,19,20 In their study, examining the
static function of the components of the medial knee,
Grifﬁth et al.19 note that damage to 1 division of the
MCLmaypredispose the other portions to injury because
of the functional loss of ﬁbers that work synergistically to
provide medial knee stability. They advocate for oper-
ating on both divisions of the MCL to resolve biome-
chanical deﬁciencies seen in isolated or combined
injury.19 With the MCL demonstrating the ability to
heal in animal models,21-23 the suture tape
augmentation and stabilization would provide stability
to all regions of the MCL while one or multiple
attachments try to healdnegating the need for invasive
surgical procedures. Most operative techniques useFig 6. With the patient placed in a supine position, the right
knee at 30 ﬂexion, and at neutral rotation, the spinal needle
(asterisk) in the tibial socket is seen from an exterior view.
The spinal needle is placed into the socket after it is drilled to
act as a marker for the eventual placement of the tibial
anchor.landmark palpation to guide anchor placement;
however, palpation-guided procedures have proven to
be inaccurate and unreliable as seen in comparison
with ultrasound-guided injections and surgical proced-
ures.24-32 Using diagnostic ultrasound in this technique
enables physicians to establish the anatomy and
integrity of the MCL intraoperatively. The simple
nature of the procedure makes it an excellent option
for surgeons addressing damage to the MCL.
The suture tape augmentation and stabilization is not
a reconstruction or repair of the MCL, but rather acts as
a backstop, assuming forces that would normally be
distributed through the ligament itself. As the MCL has
the potential to heal on its own,21-23 the augmentation
and stabilization provides the necessary stability whileFig 7. With the patient placed in a supine position, the right
knee at 30 ﬂexion, and at neutral rotation, the looped end of
the FiberWire (solid black arrow) can be seen being passed to
the femoral site from an exterior view. A plane is created
between the femoral and tibial incisions by a 90 hemostat
(asterisk), which is then used to pass the looped end of the
FiberWire to the femoral site. The FiberTape (dashed black
arrow) is then looped through the FiberWire and passed to
the tibial site.
Fig 8. With the patient placed in a supine position, the right
knee at 30 ﬂexion, and at neutral rotation, the tibial anchor
can be seen at the tibial site from an exterior view. The
BioComposite Vented SwiveLock (asterisk) attached to the
FiberTape (solid arrow) will be ﬁxed into the tibial socket. In
this image, the spinal needle (dashed arrow) is sitting in the
tibial socket. The spinal needle acts as a marker for the loca-
tion of the socket, while a plane is established between the 2
incisions and the FiberTape is passed from the femoral anchor.
After removal of the spinal needle, the BioComposite Vented
SwiveLock can be ﬁxed into position.
Table 2. Advantages/Disadvantages
Advantages Disadvantages




Can return patients to activity sooner
Less muscle atrophy and loss of function
Percutaneous procedure
Easily reproducible
ULTRASOUND-GUIDED SUTURE TAPE AUGMENTATION OF MCL e209the natural healing processes occur. Grade III tears of
the MCL, however, do not always heal and can
require surgical intervention. In this setting,
prolonged immobilization is necessary as a knee
lacking medial stability during the early phases of
recovery can dispose a patient to failure of the MCL
procedure. Augmenting a repair or reconstruction
with an ultrahigh-strength suture tape allows patients
to begin their rehabilitation earlier without fear of
putting the construct at risk. This simple procedure
would then allow for natural healing and prevent late
reconstruction of the MCL. Because reinforcing the
MCL in this way negates the need for immobilization
and allows natural healing to take place, patients canFig 9. With the patient placed in a supine position, the right
knee at 30 ﬂexion, and at neutral rotation, the excess
FiberTape (solid black arrow) can be seen from an exterior
view. Once the tibial anchor has been ﬁxed into position and
the FiberWire sutures are removed, the excess FiberTape can
be cut. This completes the procedure.return to function and rehabilitation earlier, leading to
decreased muscle atrophy and risk of reinjury.
Reider et al.13 performed a 5-year follow-up study on
patients with isolated MCL injuries who took part in
early functional rehabilitation with rapid return to
sports. They found that the subjective and objective
results of their study patients were comparable with
those who were operated on and immobilized. Of the
34 study patients, however, 32% (11/34) required
more than 35 days to return to their sport and 44%
(15/34) reported needing 2 or more months to fully
recover.13 In the example of American football players,
these time frames represent a signiﬁcant portion of
their competitive season. Although time and bracing
has been shown to work, athletes in particular need to
return to their sport quickly. Our technique is a simple,
quick procedure that provides instant stability to the
MCL. The suture tape augmentation and stabilization
allows patients to regain movement and begin reha-
bilitation quickly, limiting loss of function and leading
to better results.
The attachments of the MCL, both proximally and
distally, are quite broad.12,19,20 As the ligament travels
distally from its femoral attachment, it bifurcates to
distinct superﬁcial and deep insertions.12,19,20 Using
diagnostic ultrasound, surgeons can visualize the
breadth of these attachments to determine placement
of the anchors. In this technique, we aim to center
the broad femoral attachment for the femoral anchor
and center the deep insertion at the tibia for the tibial
anchor. We chose to use the deep attachment at the
tibia, as opposed to the superﬁcial attachment,
because the superﬁcial insertion is much more distal
and broad. With no biomechanical data on the effects
of varying anchor placement for augmentation, it is
hard to determine the best location for ﬁxation.
Optimal positioning of anchors for the given
attachments of this ultrahigh-strength suture tape
augmentation and stabilization with or without repair
of the MCL should be the focus of future research,
along with clinical outcomes of patients who undergo
this procedure. Although the need for continued ana-
lyses exists, the ultrahigh-strength suture tape
augmentation and stabilization of the MCL procedure is
appropriate, beneﬁcial, and should be considered by
surgeons assessing MCL injury.
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